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et al., 1984; Kurth, 1988; Gurnett et al., 1993; Gurnett and Kurth, 1994] at frequencies ,-, 1 -10 times the local solar wind plasma frequency and ,,_ 1 -5 times likely plasma frequencies in the heliosheath. Existing theories all predict generation of the radiation near fp or 2fp in differing outer heliospheric sources [e.g., Cairns et al., 1992; Gurnett et al., 1993] . Modulations of the radiation intensity near 3 kHz during Voyager roll manoeuvers are observed and interpreted in terms of the apparent size of and direction to the radiation source [Kurth, 1988; Gurnett et al., 1993] : near 48 AU these data are consistent with a maximum half-angle ,-, 600 ,-_ 1 rad for the source.
It is relevant to note the absence of modulations near 2 kHz and the significant variation in apparent source direction [Gurnett et al., 1993] . In addition, Cairns et al. [1992] 1970; Steinberg et al., 1971 Steinberg et al., , 1985 Steinberg et al., , 1989 Lacombe et al., 1988] 
Scatteringthus increasesforsmallerh, and largerratios fp/f and An/n. Taking h equal to the thermal proton gyroradius rp ,-_I00 km and An/n --10-2, choices that are both conventionaland plausibleat 1 AU [e.g., Hollweg, 1970] , and writing 0_e : 
Here the observer is at Ro, the source is at R_, A = fpl/f, and B = 7.0 x 10 -1_. It may then be shown that 0,pp o( Ro 1"8f-2._ w0.6 (7)
when R, >> Ro, f > 2h0(z), and 0,c >> 0in. Figure 1 shows the variations in 0app(R ) predicted by (6) at f = 2 and 3 kHz for w = 1.0 and 0.1. Note the agreement with (7) at large R. At small R < 2fpl/f, however, clear that scattering is predicted to cause major angular broadening of the 2-3 kHz radiation source.
0,c increases faster than
If scattering is important and the source is in the outer heliosphere, then one important prediction of (3)- (7) is that 08¢ will decrease with increasing R. Contrarily, for radiation produced in the inner heliosphere at 
R1, 0sc(R) will increase with increasing
(decreasing) R for R > R1 (R < R1
